The origin of the approximately 1,000 km -long Beattie Magnetic Anomaly (BMA) in South Africa remains unclear and contentious. Key issues include the width, depth and magnetization of its source. In this study, we use uniformly magnetized spheres, prisms and cylinders to provide the simplest possible models which predict the 1 km
wide, deep electrical conductivity anomaly (de Beer et al., 1982) .
5
The origin of both these continental-scale geophysical features remains un-6 clear. In particular, the hypothesis that the same geological sources may ac- line follow the western MT profile, where we focus our magnetic study (Fig. 26 1). Both these recent seismic surveys identified a mid-crustal seismic (velocity 27 or reflectivity) anomaly zone that could potentially represent the source of the
28
BMA.
29
In our study, we use uniformly magnetized bodies to investigate the possible Several methods are available to investigate the source of magnetic anomalies (e.g. Telford et al., 1976; Blakely, 1995) . Estimating the width, the depth and the magnetization associated with the source of the BMA is possible using one or two similar bodies with simple shape. In our study, uniformly magnetized spheres (equivalent to dipoles; Blakely, 1995), rectangular prisms (Talwani, 1965; Plouff, 1976 ) and horizontal cylinders (Parker Gay, 1965; Blakely, 1995) are considered. By a forward approach (i.e. by trial-and-error and/or discrete systematic research), the parameters of these objects are adjusted to predict the observations. The quality of the model is evaluated by the parameter F it expressed as:
where B In order to predict the total-field magnetic anomaly, the main magnetic field 
Modeling Results

127
In this section, we present our simple magnetic modeling results along a profile 128 across the BMA, using one or two magnetized bodies. The parameters of the best-fitting models are shown in Table 1 , and the pre- • from the induced field directions in this region.
148
We conclude that, if one object is used to predict the BMA along this profile, Table 3 shows the parameters of the two dipoles resulted from the inversion of 154 the magnetic data along this profile. The associated predicted anomalies are 155 compared to the observed one in Figure 5 .
156
The parameter F it is always above 85%. The correlation coefficient reaches 
210
Comparison with the MT model
211
The MT experiment provides a high-resolution image of the crustal electri- (Fig. 6) . The location of our northern sheet-like magnetic body fits the location 230 of this high-velocity zone (Fig. 6) , suggesting a common geological source. source, then it would need to be either southward-dipping or offset by a fault.
235
However, no such fault was detected by the reflection study of Lindeque et al. 
246
Despite the simple shapes assigned to our magnetized models, some correla- 
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The discussion on a possible broad source for the BMA has been strongly tied We would like to thank M. Hamoudi for a helpful discussion. We also thank M. Table 1 Parameters of the magnetized sphere, prism, cylinder and dipole assuming a single source to explain the BMA in the studied area. For the sphere and prism cases, dipolar moments correspond to the product of the magnetization with the volume.
This parameter cannot be determined for the horizontally infinite cylinder (equivalent to a line of dipoles). The parameters of the dipole differ from those of the sphere forward model because they result from inversion of the magnetic data using a minimum standard deviation set to 28 nT. Associated standard deviations for the parameters are shown in brackets.
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Click here to download Table 2 Parameters resulting from forward modeling assuming two adjacent sources with similar shape to explain the BMA.
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Click here to download Table: F it (%) 87.3 Table 3 Parameters of the dipoles resulting from inversion of the magnetic measurements along the selected profile. Minimum standard deviation of the data is equal to 28
nT. Parameter standard deviations are shown in brackets.
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